Effects of hapten epitope structure and hapten-self conjugation pattern on T cell specificity and Ir gene control in hapten-self cytotoxic and helper T cell responses.
Mouse strains of H-2b haplotype exhibit much weaker cytotoxic T lymphocyte (CTL) responses to haptens reactive with amino groups of cell surface (NH2-reactive haptens) compared with H-2k strains. However, H-2b strains can generate high CTL responses to haptens reactive with sulfhydryl groups of cell surface (SH-reactive haptens). The present study investigates the role of haptenic structure and hapten-cell surface reaction patterns in influencing the generation of the T cell specificity as well as the H-2-linked genetic control. CTL and helper T cell responses were generated against two structurally related haptens, N-iodoacetyl-N'-(5-sulfonic-1-naphthyl) ethylene-diamine (SH-reactive AEDANS; AED-SH) and 5-sulfo-1-naphthoxy acetic acid N-hydroxysuccinimide ester (NH2-reactive form of AEDANS; AED-NH2) by immunizing C57BL/6N (H-2b) mice with these hapten-modified syngeneic spleen cells. Spleen cells from primed C57BL/6N mice generated strong CTL and helper T cell activities upon in vitro restimulation with the respective hapten-modified self. The generation of potent anti-AED-NH2 CTL and helper T cell responses in C57BL/6N mice sharply contrasted with the failure of NH2-reactive haptens studied thus far to generate strong anti-hapten cytotoxic responses in H-2b mice. Antibodies induced against the above two haptens exhibited extensive cross-reactivity detected by hemagglutination, whereas CTL and helper T cells clearly discriminated the structural difference between AED-NH2 and AED-SH haptens. The hapten specificity in T cell recognition was also observed between AED-NH2 and trinitrophenyl (TNP) haptens, which were demonstrated to functionally modify similar cell surface sites. These results indicate that hapten epitope structure and hapten-cell membrane conjugation patterns influence the generation of H-2-linked genetic control and T cell specificity in anti-hapten self cytotoxic as well as helper T cell responses.